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(57)Abstract: 

PURPOSE: To provide a simplified method and apparatus 
high in mass productivity and forming a semispherical 
two-color ball. 

CONSTITUTION: Curable liquid colored white and black 
are supplied to the upper and under surfaces of the disc 
56 attached to a rotatable spindle (shaft) 58 by suitable 
distributing (dispensing) nozzles 52, 54. The liquids ^ 
receive the influence of centrifugal force to move along 
the upper and under surfaces and together flow (without 
being mixed) so as to form a dichroic storage part 60 
having parallel outer surfaces at the edge part of the 
disc 56 and a ligament 62 extends from the storage part 
60 to distribute balls 10 at the terminal part of the 
storage part 60. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The second front face which is equipment for manufacturing a two-color ball, and has 
been arranged reversely [ of the first front face and said first front face ], So that the fluid 
material which was colored the color in which the first and the second differ from the separator 
member containing the edge part in contact with said first and second both sides and which can 
be hardened may reach said edge part by the same rate of flow substantially It is a means to 
pour said first and second fluid material for the said first and second front-face top toward said 
edge part. A flow means by which form the stores dept. of said fluid material in the out board of 
said edge part, and said stores dept. consists of concurrency parts of said first and the second 
fluid material. It is a means for carrying forward the first and the second fluid material to a fluid 
medium from said stores dept. as two or more two-color streams which have the concurrency 
part of a different color. The front end section of each stream becomes unstable, and separates 
into two or more drops, and said drop forms two or more globular form balls. Each of said ball 
The manufacturing installation of a two-color ball equipped with the means for carrying forward 
the first and the second fluid material which consist of a semi-sphere of the liquid which was 
colored a different color, and which can be hardened, and the means for collecting said two-color 
balls further. 

[Claim 2] So that the fluid material which is an approach for manufacturing a two-color ball, and 
was colored the color from which the first and the second differ and which can be hardened may 
reach an edge part by the same rate of flow substantially The step which makes both-sides top 
of a separator member said first and second fluid material flow toward the edge part of said 
separator member, The step which said stores dept. becomes from the part with which it is a 
step for forming the stores dept. of said first and the second fluid material in the out board of 
said edge part, and said first and the second fluid material are concurrent, The step for 
advancing to the fluid medium of two or more two-color streams which have the part with which 
a different color is concurrent from said stores dept. in said first and second fluid material, The 
front end section of each stream becomes unstable, and separates into two or more drops, and 
said drop forms two or more globular form balls. Each of said ball The manufacture approach of a 
two-color ball equipped with the step which consists of liquid which was colored a different 
color, and which can be hardened, and the step for collecting said two-color balls further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to extensive manufacture of a 200-micron small 
ball from the diameter of about 5 microns which has the hemisphere of the contrast color used 
for an "electronic paper" display sheet. 
[0002] 

[Description of the Prior Art] A display sheet contains the thin transparent sheet which has 
many attributes of the document (paper document) of paper. This display sheet resembles paper, 
has an ambient light regulator-valve operation like paper (that is, this display sheet much more 
becomes easy to appear as an ambient light becomes bright), it has flexibility like paper, can be 
carried like paper, can be written in like paper, can be copied like paper, and has the archival 
memory (archival memory) of paper mostly. The remarkable description of this display ingredient 
is the host layer of an elastomer with a thickness of several mils into which each was tightly 
filled up with the ball of the two color of a color with which 200-micron semi-spheres differ 
mutually from the diameter of 5 microns. A two color each ball is contained all over the cavity of 
the globular form for the selves filled with dielectric liquid while one half is white and one half has 
the hemisphere of contrast colors, such as black. Shortly after impressing electric field between 
the electrodes arranged on both sides of this host layer, it rotates so that the hemisphere of one 
side or another side may be presented to an observer according to the polarity of electric field. 
[0003] The two-color ball 10 is arranged in the liquid filled in the cavity 12 of the host matrix 14 
as shown in drawing 1 (a). Both of liquid 16 which enclose these balls, and ball itself 
[ concerned ] are dielectrics. Therefore, macroscopically, although the ball concerned is 
neutrality electrically, it has the electric double layer which consists of a bilayer of the charge 
(electrification) of an opposite (it is illustrated like) sign (polarity) with a microscopic scale. 
Concentrating one charge layer on the surface of a ball, the charge layer of another side 
resembles the space charge which extends from the front face of a ball to the method of outside 
in dielectric liquid. The aspect with a measurable electric double layer is known as F-potential. 
F-potential is determined by the net front face and net volume charge which exist within the 
limits of the shear side which accompanies a motion of the ball through dielectric liquid under the 
impressed place. In the case of a predetermined liquid, F-potential is the function of only ball 
surface material. Therefore, as for the color of each hemispheres 18 and 20, ** generates the F- 
potential of the property which changes to the dielectric liquid 16 in a cavity 12 with properties 
of the matter to produce the difference which accompanies a reflection factor. As shown in 
drawing 1 (b), it is the difference of the F-potential between the hemispheres of a ball to operate 
a ball like a dipole under existence of electric field. A ball 10 rotates until it is in agreement with 
the direction of electric field where the dipole vector is mutually set up among the opposite 
electrodes 22 and 24. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering an approach 
having been simplified for forming the two-color ball of a semi-sphere configuration with high 
high-volume production capability. 
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[0005] 

[Means for Solving the Problem and its Function] This invention can be performed with one 
gestalt by offering the manufacturing installation of the two-color ball of a semi-sphere 
configuration. The separator (separation) member which has the edge field which contacts the 
equipment on the first front face, the second front face arranged in the opposite side of the first 
front face, and said both front faces, The fluid material which was colored the first color and the 
second color and which can be hardened reaches an edge part by the same rate of flow 
substantially, and consists of a means to pour said fluid material on the first and the second 
front face, respectively so that a stores dept. may be formed in the out board (outside) of said 
edge part. Said stores dept. consists of a concurrency part of a different color which is not 
mixed mutually. Furthermore, it is a means for carrying forward the first and the second fluid 
material into a fluid medium from a stores dept. as a two-color stream with which plurality is 
concurrent, and the front end section becomes unstable, a two-color stream separates the drop 
which forms a spherical ball, and a means for each of a spherical ball to collect said means which 
consists of a liquid of a different color which can be hardened, and two-color balls is offered. 
[0006] The mode of this invention is equipment for manufacturing a two-color ball. The first front 
face, The separator member containing the edge part in contact with the second front face 
arranged reversely [ of said first front face ], and said first and second both sides, So that the 
fluid material which was colored the color from which the first and the second differ and which 
can be hardened may reach said edge part by the same rate of flow substantially It is a means to 
pour said first and second fluid material for the said first and second front-face top toward said 
edge part. A flow means by which form the stores dept. of said fluid material in the out board of 
said edge part, and said stores dept. consists of concurrency parts of said first and the second 
fluid material, It is a means for carrying forward the first and the second fluid material to a fluid 
medium from said stores dept. as two or more two-color streams which have the concurrency 
part of a different color. The front end section of each stream becomes unstable, and separates 
into two or more drops, and said drop forms two or more globular form balls. Each of said ball It 
has a means for carrying forward the first and the second fluid material which consist of a semi- 
sphere of the liquid which was colored a different color, and which can be hardened, and a means 
for collecting said two-color balls further. 

[0007] Furthermore, so that the fluid material which the mode of this invention is an approach 
for manufacturing a two-color ball, and was colored the color from which the first and the 
second differ and which can be hardened may reach an edge part by the same rate of flow 
substantially The step which makes both-sides top of a separator member said first and second 
fluid material flow toward the edge part of said separator member, The step which said stores 
dept. becomes from the part with which it is a step for forming the stores dept. of said first and 
the second fluid material in the out board of said edge part, and said first and the second fluid 
material are concurrent, The step for advancing to the fluid medium of two or more two-color 
streams which have the part with which a different color is concurrent from said stores dept. in 
said first and second fluid material, The front end section of each stream becomes unstable, and 
separates into two or more drops, said drop forms two or more globular form balls, and each of 
said ball is equipped with the step which consists of liquid which was colored a different color, 
and which can be hardened, and the step for collecting said two-color balls further. 
[0008] 

[Example] In drawing 3 (a) and (b), the small manufacturing installation of the general-purpose 
mold which makes the colored ball (or dyed) 10 which has the hemispheres 18 and 20 of two 
different colors is illustrated. Although two detailed flat-surface streams 26 and 28 which consist 
of the quality of liquid which can be hardened are fed as an extension nozzle 30 and 32 copies, 
the tip of these nozzles has turned two detailed streams to both the flat surfaces 34 and 36 of 
the separator member 38. A liquid flows to the edge of both the flat surface, exceeds an edge 40, 
and forms the out board stores dept. of fluid material there, making the same the rate of flow to 
which each stream reaches an edge by controlling the distribution rate of each stream to the 
surface distance in which each stream should flow — possible — thereby — a stores dept. 42 - 
- each liquid — tales-doses **** — things are made. It should be taken notice of that a liquid is 
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not mixed, therefore a stores dept. contains the concurrency parts 44 and 46 of a stores dept. 
When the rate of flow of the liquid from the edge 40 of a separator to a host fluid (air is not 
shown) is sufficiently large, a free jet (jet) 48 is formed. Each jet consists of ligaments (band) of 
the liquid sent out by the stores dept. at the generating edge of a jet, and is divided into the 
two-color ball 10 which is concurrent in the end of a ligament. These balls are hardened as they 
continue flying, they fall in response to the effect of gravity, and, finally are collected. 
[0009] Experimentally, it is melting carnauba wax (carnauba wax). Although melting polyethylene 
was used, it is frozen to a solid-state while it will melt if both these matter is fully heated, and it 
flows freely. Carnauba wax was colored in order to form white and a black ball according to the 
following combination. The carnauba wax 10 section, the Ti02 5 section, and the Aerosol OT-100 
(trademark of New Jersey and American Cyanamid (American Cyanamid Co.) of the Wayne 
whereabouts) 0.1 section that is the surface active agent which raises the engine performance of 
a pigment so that it may distribute in a wax were used for the white wax. The Ferro V-302 1 .5 
(trademark of Ohio and the ferro company (Ferro Corporation) of the clay brand whereabouts) 
section and the 1000.Aerosol OT-1 section which are the carnauba wax of the ten sections and 
a black inorganic pigment were used for the black wax. 

[0010] It turned out that it is the best gestalt (best mode) for the spinning disk structure 50 of a 
manufacturing installation shown in drawing 4 to build the semi-sphere two-color ball of desired 
size. White and the liquid which was colored black and which can be hardened are introduced into 
the upper front face and following table side of the disk 56 attached in the pivotable spindle 
(shaft) 58 by the suitable distribution (dispensing) nozzles 52 and 54. A liquid moves in response 
to the effect of a centrifugal force in the front face of each up-and-down field. It flows together 
so that the two-color stores dept. 60 with which external surface is concurrent with the edge of 
a disk 56 may be formed (however, not mixed), and a ligament 62 extends from a stores dept. 60, 
and a liquid distributes a ball 10 (it describes in drawing 5 and drawing 6 ) in an end. It turned out 
that a disk with a diameter of 3 inches generates a ball with a diameter of about 4 mils 
continuously by the thickness of about 20 mils rotated 3000 times from about 2600 per minute. If 
rotational speed is too quick, each liquid will flow out of the front face of a disk, without flowing 
together with a rectangular edge, and will become the ball of the monochrome of comparatively 
small black and white. Of course, or it is comparatively high-speed, and it makes round a suitable 
change of a rectangular edge, for example, an edge, so that a liquid can flow together, 
modification of making it a taper is known. 

[001 1] The liquid which surpasses the edge of the spinning disk 56 and flows tends to form the 
out board stores dept. 60 which carried out the configuration of the ring of an uneven diameter. 
This ring moves at a disk and this rate, and it has a circumference lobe well-known as "Taylor 
instability (Taylor instabilities)" produced according to the centrifugal force which acts to 
surface tension. A ball molding machine style is succeedingly shown in drawing 6 . First, a liquid s 
formation of a stores dept. forms a lobe by a. Furthermore, if the matter is sent to a stores dept., 
each lobe will begin to become a peak by b, and will release a ligament, i.e., the big drop of the 
liquid attached in the lobe by delivery of a liquid tube, by c. Finally, it is destroyed and the big 
drop at d turns into a small drop. Next, there is a situation of the stability stabilized 
comparatively, a liquid is sent into a stores dept. or a ligament by e, and the drop of homogeneity 
is substantially injected from the end of a ligament to a host fluid. While the inertia structure of 
the spinning ligament which pursues a disk is kept together by surface tension (it is clearly 
shown in drawing 5 like) and makes the end of a ligament unstable, it is made to divide into two 
or more drops. The periphery of a disk does not need to be fixed. Making a perimeter into gear- 
tooth-like structure actually causes "the Taylor instability (Taylor instabilities)", and the 
ligament produced as the result is located in accordance with each gear tooth. Thereby, 
additional control of modification of ligament structure and the dimension of a ball can be 
performed. 

[0012] The liquid supply structure carrying out satisfactory work turned out to be is further 
shown in drawing 7 for details. The liquid supply structure consists of the pivotable distribution 
assembly 66 containing the lower liquid metering zone material 68 and the up liquid metering 
zone material 70 which support a disk 56 in between. Lower liquid metering zone material 
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contains the annular measuring lip 82 which distributes the film of a liquid to the spindle part 72 
that it can attach by the suitable motor (not shown), and pivotable, the joint extension section 74 
which has the main hole 76 for receiving a liquid, the liquid supply port 78 of a large number 
which have extended above at the radial, and the annular stores dept. 80 and the bottom front 
face of a disk. The up liquid metering zone material 70 has surrounded the joint extension 
section 74, and is being fixed to the position with the lock (stop) nut 84. The up liquid metering 
zone material 70 includes the slot 86 on internal, and this slot leads to the annular measuring lip 
92 for this liquid supply port to emit the film of a liquid to the annular stores dept. 90 and the top 
front face of a disk further through the liquid supply port 88 of a large number which have 
extended to the radial downward. 

[0013] The fixed **** assembly 94 has sat down to pivotable distribution AEMBURI 66, in order 
to emit white and a black liquid to each on the front face of vertical of a disk 56. The **** 
assembly 94 contains the outer join member 96 which can connect the target **** hose 98 and 
100, and the routing (path attachment) member 102 of the interior which turns a liquid to the 
field set as the object of a disk. The bond part material 96 has the main hole 104 inside, and the 
main hole holds the upper half of the routing member 102 fixed to the position by the setscrew 
106. If a **** assembly sits down appropriately, the channel 108 which extends the external 
surface top of the routing member 102 in the shape of a shaft will pass the outer join member 
96, and alignment will be carried out to the port 110 which leads to one **** hose 98. The lower 
limit section of the channel 108 which extends in the shape of a shaft serves as termination in 
the annular slot 1 12 in the external surface of a routing member. The main hole 114 which 
passes along a routing member is the main hole 104 and straight line of the bond part material 96 
which are open for free passage on the **** hose 100 of another side (alignment is carried out). 
[0014] It is connected when, as for 94, the pivotable distribution assembly 66 and a fixed **** 
assembly insert the joint extension section 74 of the lower liquid metering zone material 68 in 
the main hole 104 in the bond part material 96. The lower half of the routing member 102 is 
introduced into the main hole 76 of the lower liquid metering zone material 68 by this connection. 
If connected, alignment of the annular slot 1 1 2 will be carried out to the port 1 1 3 of the shape of 
a shaft of a large number which pass the joint extension section 74, and it will be open for free 
passage with the slot 86 on internal. O ring 116 arranged in the slot covering this **** assembly 
perimeter offers a sealing condition suitable between a pivotable distribution assembly and a 
fixed **** assembly, and it is made for two liquids not to leak from each flow pass (path) shown 
by arrow heads A and B. 

[0015] As mentioned above, since these metering zone material **** in the state of heating and 
melting (it is [ in the case of the colored carnauba wax ] about 240 degrees C in the case of 
about 1 20 degrees C and polyethylene), a liquid flows freely and the liquid colored black and 
white does not harden it rashly. That is, there is sufficient time amount which prevents freezing 
of a ligament. A heating coil 1 1 8 or other heating devices are arranged so that the fixed **** 
assembly 94 may be contacted, a liquid wax — VITON (Viton: trademark of E.L.duPont de 
Nemours) etc. — since the O ring made from hydrocarbon fluoride rubber bore the temperature 
for which it asks, while it was suitable, it actually turned out that it smooths with a liquid. It 
turned out that the pressure head of 10 PUSHI (psi) is enough to send a liquid through each 
pass, a stores dept. is filled, a liquid fills an out board stores dept. to tales doses, without 
blending, a ligament is formed, and a semi-sphere two-color ball is finally formed since it is about 
2 to 4 mils in thickness and a liquid is sent to whole both sides of a disk through a measuring slot 
at homogeneity. 

[0016] The ball was too early, namely, the problem faced in some experiments was the collision 
before a ball fully hardens. This problem was decreased or removed by the facility of the out 
board electrode structure shown in drawing 8 . the out board (outside) of the spinning disk 
separator member 56 — it is — etc. — the fixed-disk electrodes 1 20 and 1 22 of a pair attached 
in distance have the about 1 2000-volt DC electrical potential difference impressed with the 
source (power source) 124 to the disk grounded electrically (immediately under the electrical 
potential difference which starts a spark). Electric field are made between the electronegative 
potential of an electrode, and the forward (touch-down) potential of a spinning disk. If it is 
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conductivity even when liquids are few, induction of the positive charge will be carried out to a 
ligament in a ball, and a ball will be accelerated toward the direction of an electrode. The electric 
field which maintained balance among electrodes 1 20 and 1 22 can fly a ball between the 
electrode. Since the ball of each other is made to repel [ charge / which carried out induction ], 
a collision decreases. In an above-mentioned example, it is tended on an electrode 120 and 122 
to accumulate the hardened ball. When it is not desirable to accumulate a ball on electrodes 120 
and 122, as shown in drawin g 9 , modification of a design of an electrode is possible, the 
electrode pair on the same axle — 126, 128, and 130 have the potential to which the potential of 
each set is decreasing from the pair of the next next door as shown roughly. Next, a ball is most 
accumulated outside exceeding certain electrode pair 1 30. This arrangement can also be used in 
order to low-speed-ize a ball more quickly. 

[0017] Other faced problems were things to depend on the spiral migration to other pigments of 
one pigment and which the step stop of the two-color ball of a semi-sphere configuration 
decreased remarkably completely. Although this problem is produced by the flank wind which a 
spinning disk emits, this flank wind will distort that drop, if a drop leaves a ligament. In the 
example of drawing 10 , it turned out that this problem is decreased and a step stop is 
remarkably increased as a result. The top protection disk 1 32 and the protection disk 1 34 of a 
pars basilaris ossis occipitalis are slightly estranged from both sides of a disk 56, they are 
attached in the pivotable distribution assembly so that it may extend to the method of the 
outside of radial of a disk, and they move together with this distribution assembly. Thereby, the 
air between protection disks provides with the air of sedation the relative target which moves 
together with a spinning disk and moves with a ligament and a ball. The example of the 
experimental dimension of these components (member) is 20 mils in thickness, and a disk with a 
diameter of 3 inches has a protection disk with a diameter of 5 inches estranged 90 mils. That is, 
about 35 mils of each protection disk are estranged from each field of the upper and lower sides 
of a spinning disk. 

[0018] Although the thing for which fluid material should be solidified early and which do not 
come out was described, on the other hand, the ball is also understood that it should solidify 
immediately after formation of a ball. Cooling may be promoted by passing the cooling field 136 in 
a ball as shown in drawing 1 1 . This is line cotton experimentally by arranging immediately, the 
tray 138 which contains liquid nitrogen 140 under a spinning disk after formation of a ball, so that 
a ball may pass the steam 142 of the liquid nitrogen of whenever [ low-temperature ]. Thereby, 
hardening in this location is made certainly. 

[0019] Other examples of this invention are shown in drawing 12 , and two fluid material which 
can be hardened is sent through hose 144 and 146, and is introduced into both sides of each 
blade 148 (only two are shown) of the outer— ring-of-spiral-wound-gasket (paddle wheel) 
assembly 150 turning around the surroundings of the axle shaft 152. The suitable measuring 
orifice of 154 or 156 grades is installed in the both sides of the root of each blade through the 
axle shaft. By the above-mentioned approach and the same approach, two liquids about the 
example of a suitable spinning disk move to up to both sides of a blade according to a centrifugal 
force. Although not mixed, it flows exceeding both edges, and a ligament extends, and two liquids 
form the out board stores dept. by which a ball is discharged. 
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3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to extensive manufacture of a 200-micron small 
ball from the diameter of about 5 microns which has the hemisphere of the contrast color used 
for an "electronic paper" display sheet. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] A display sheet contains the thin transparent sheet which has 
many attributes of the document (paper document) of paper. This display sheet resembles paper, 
has an ambient light regulator-valve operation like paper (that is, this display sheet much more 
becomes easy to appear as an ambient light becomes bright), it has flexibility like paper, can be 
carried like paper, can be written in like paper, can be copied like paper, and has the archival 
memory (archival memory) of paper mostly. The remarkable description of this display ingredient 
is the host layer of an elastomer with a thickness of several mils into which each was tightly 
filled up with the ball of the two color of a color with which 200-micron semi-spheres differ 
mutually from the diameter of 5 microns. A two color each ball is contained all over the cavity of 
the globular form for the selves filled with dielectric liquid while one half is white and one half has 
the hemisphere of contrast colors, such as black. Shortly after impressing electric field between 
the electrodes arranged on both sides of this host layer, it rotates so that the hemisphere of one 
side or another side may be presented to an observer according to the polarity of electric field. 
[0003] The two-color ball 10 is arranged in the liquid filled in the cavity 12 of the host matrix 14 
as shown in drawing 1 (a). Both of liquid 1 6 which enclose these balls, and ball itself 
[ concerned ] are dielectrics. Therefore, macroscopically, although the ball concerned is 
neutrality electrically, it has the electric double layer which consists of a bilayer of the charge 
(electrification) of an opposite (it is illustrated like) sign (polarity) with a microscopic scale. 
Concentrating one charge layer on the surface of a ball, the charge layer of another side 
resembles the space charge which extends from the front face of a ball to the method of outside 
in dielectric liquid. The aspect with a measurable electric double layer is known as F-potential. 
F-potential is determined by the net front face and net volume charge which exist within the 
limits of the shear side which accompanies a motion of the ball through dielectric liquid under the 
impressed place. In the case of a predetermined liquid, F-potential is the function of only ball 
surface material. Therefore, as for the color of each hemispheres 1 8 and 20, ** generates the F- 
potential of the property which changes to the dielectric liquid 16 in a cavity 12 with properties 
of the matter to produce the difference which accompanies a reflection factor. As shown in 
drawing 1 (b), it is the difference of the F-potential between the hemispheres of a ball to operate 
a ball like a dipole under existence of electric field. A ball 10 rotates until it is in agreement with 
the direction of electric field where the dipole vector is mutually set up among the opposite 
electrodes 22 and 24. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



05/06/28 



, JP,06-226875,A [TECHNICAL PROBLEM] 



1/1 ^-v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is offering an approach 
having been simplified for forming the two-color ball of a semi-sphere configuration with high 
high-volume production capability. 
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JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



OPERATION 



[Means for Solving the Problem and its Function] This invention can be performed with one 
gestalt by offering the manufacturing installation of the two-color ball of a semi-sphere 
configuration. The separator (separation) member which has the edge field which contacts the 
equipment on the first front face, the second front face arranged in the opposite side of the first 
front face, and said both front faces, The fluid material which was colored the first color and the 
second color and which can be hardened reaches an edge part by the same rate of flow 
substantially, and consists of a means to pour said fluid material on the first and the second 
front face, respectively so that a stores dept. may be formed in the out board (outside) of said 
edge part. Said stores dept. consists of a concurrency part of a different color which is not 
mixed mutually. Furthermore, it is a means for carrying forward the first and the second fluid 
material into a fluid medium from a stores dept. as a two-color stream with which plurality is 
concurrent, and the front end section becomes unstable, a two-color stream separates the drop 
which forms a spherical ball, and a means for each of a spherical ball to collect said means which 
consists of a liquid of a different color which can be hardened, and two-color balls is offered. 
[0006] The mode of this invention is equipment for manufacturing a two-color ball. The first front 
face, The separator member containing the edge part in contact with the second front face 
arranged reversely [ of said first front face ], and said first and second both sides, So that the 
fluid material which was colored the color from which the first and the second differ and which 
can be hardened may reach said edge part by the same rate of flow substantially It is a means to 
pour said first and second fluid material for the said first and second front-face top toward said 
edge part. A flow means by which form the stores dept. of said fluid material in the out board of 
said edge part, and said stores dept. consists of concurrency parts of said first and the second 
fluid material. It is a means for carrying forward the first and the second fluid material to a fluid 
medium from said stores dept. as two or more two-color streams which have the concurrency 
part of a different color. The front end section of each stream becomes unstable, and separates 
into two or more drops, and said drop forms two or more globular form balls. Each of said ball It 
has a means for carrying forward the first and the second fluid material which consist of a semi- 
sphere of the liquid which was colored a different color, and which can be hardened, and a means 
for collecting said two-color balls further. 

[0007] Furthermore, so that the fluid material which the mode of this invention is an approach 
for manufacturing a two-color ball, and was colored the color from which the first and the 
second differ and which can be hardened may reach an edge part by the same rate of flow 
substantially The step which makes both-sides top of a separator member said first and second 
fluid material flow toward the edge part of said separator member, The step which said stores 
dept. becomes from the part with which it is a step for forming the stores dept. of said first and 
the second fluid material in the out board of said edge part, and said first and the second fluid 
material are concurrent, The step for advancing to the fluid medium of two or more two-color 
streams which have the part with which a different color is concurrent from said stores dept. in 
said first and second fluid material, The front end section of each stream becomes unstable, and 
separates into two or more drops, said drop forms two or more globular form balls, and each of 
said ball is equipped with the step which consists of liquid which was colored a different color, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] In drawing 3 (a) and (b), the small manufacturing installation of the general-purpose 
mold which makes the colored ball (or dyed) 10 which has the hemispheres 18 and 20 of two 
different colors is illustrated. Although two detailed flat-surface streams 26 and 28 which consist 
of the quality of liquid which can be hardened are fed as an extension nozzle 30 and 32 copies, 
the tip of these nozzles has turned two detailed streams to both the flat surfaces 34 and 36 of 
the separator member 38. A liquid flows to the edge of both the flat surface, exceeds an edge 40, 
and forms the out board stores dept. of fluid material there, making the same the rate of flow to 
which each stream reaches an edge by controlling the distribution rate of each stream to the 
surface distance in which each stream should flow — possible — thereby — a stores dept. 42 - 
- each liquid — tales-doses **** — things are made. It should be taken notice of that a liquid is 
not mixed, therefore a stores dept. contains the concurrency parts 44 and 46 of a stores dept. 
When the rate of flow of the liquid from the edge 40 of a separator to a host fluid (air is not 
shown) is sufficiently large, a free jet (jet) 48 is formed. Each jet consists of ligaments (band) of 
the liquid sent out by the stores dept. at the generating edge of a jet, and is divided into the 
two-color ball 10 which is concurrent in the end of a ligament. These balls are hardened as they 
continue flying, they fall in response to the effect of gravity, and, finally are collected. 
[0009] Experimentally, it is melting carnauba wax (carnauba wax). Although melting polyethylene 
was used, it is frozen to a solid-state while it will melt if both these matter is fully heated, and it 
flows freely. Carnauba wax was colored in order to form white and a black ball according to the 
following combination. The carnauba wax 10 section, the Ti02 5 section, and the Aerosol OT-100 
(trademark of New Jersey and American Cyanamid (American Cyanamid Co.) of the Wayne 
whereabouts) 0.1 section that is the surface active agent which raises the engine performance of 
a pigment so that it may distribute in a wax were used for the white wax. The Ferro V-302 1.5 
(trademark of Ohio and the ferro company (Ferro Corporation) of the clay brand whereabouts) 
section and the 1000.Aerosol OT-1 section which are the carnauba wax of the ten sections and 
a black inorganic pigment were used for the black wax. 

[0010] It turned out that it is the best gestalt (best mode) for the spinning disk structure 50 of a 
manufacturing installation shown in drawing 4 to build the semi-sphere two-color ball of desired 
size. White and the liquid which was colored black and which can be hardened are introduced into 
the upper front face and following table side of the disk 56 attached in the pivotable spindle 
(shaft) 58 by the suitable distribution (dispensing) nozzles 52 and 54. A liquid moves in response 
to the effect of a centrifugal force in the front face of each up-and-down field. It flows together 
so that the two-color stores dept. 60 with which external surface is concurrent with the edge of 
a disk 56 may be formed (however, not mixed), and a ligament 62 extends from a stores dept. 60, 
and a liquid distributes a ball 10 (it describes in drawing 5 and drawing 6 ) in an end. It turned out 
that a disk with a diameter of 3 inches generates a ball with a diameter of about 4 mils 
continuously by the thickness of about 20 mils rotated 3000 times from about 2600 per minute. If 
rotational speed is too quick, each liquid will flow out of the front face of a disk, without flowing 
together with a rectangular edge, and will become the ball of the monochrome of comparatively 
small black and white. Of course, or it is comparatively high-speed, and it makes round a suitable 
change of a rectangular edge, for example, an edge, so that a liquid can flow together. 
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modification of making it a taper is known. 

[001 1] The liquid which surpasses the edge of the spinning disk 56 and flows tends to form the 
out board stores dept. 60 which carried out the configuration of the ring of an uneven diameter. 
This ring moves at a disk and this rate, and it has a circumference lobe well-known as "Taylor 
instability (Taylor instabilities)" produced according to the centrifugal force which acts to 
surface tension. A ball molding machine style is succeedingly shown in drawin g 6 . First, a liquid's 
formation of a stores dept. forms a lobe by a. Furthermore, if the matter is sent to a stores dept., 
each lobe will begin to become a peak by b, and will release a ligament, i.e., the big drop of the 
liquid attached in the lobe by delivery of a liquid tube, by c. Finally, it is destroyed and the big 
drop at d turns into a small drop. Next, there is a situation of the stability stabilized 
comparatively, a liquid is sent into a stores dept. or a ligament by e, and the drop of homogeneity 
is substantially injected from the end of a ligament to a host fluid. While the inertia structure of 
the spinning ligament which pursues a disk is kept together by surface tension (it is clearly 
shown in drawin g 5 like) and makes the end of a ligament unstable, it is made to divide into two 
or more drops. The periphery of a disk does not need to be fixed. Making a perimeter into gear- 
tooth-like structure actually causes "the Taylor instability (Taylor instabilities)", and the 
ligament produced as the result is located in accordance with each gear tooth. Thereby, 
additional control of modification of ligament structure and the dimension of a ball can be 
performed. 

[0012] The liquid supply structure carrying out satisfactory work turned out to be is further 
shown in drawing 7 for details. The liquid supply structure consists of the pivotable distribution 
assembly 66 containing the lower liquid metering zone material 68 and the up liquid metering 
zone material 70 which support a disk 56 in between. Lower liquid metering zone material 
contains the annular measuring lip 82 which distributes the film of a liquid to the spindle part 72 
that it can attach by the suitable motor (not shown), and pivotable, the joint extension section 74 
which has the main hole 76 for receiving a liquid, the liquid supply port 78 of a large number 
which have extended above at the radial, and the annular stores dept. 80 and the bottom front 
face of a disk. The up liquid metering zone material 70 has surrounded the joint extension 
section 74, and is being fixed to the position with the lock (stop) nut 84. The up liquid metering 
zone material 70 includes the slot 86 on internal, and this slot leads to the annular measuring lip 
92 for this liquid supply port to emit the film of a liquid to the annular stores dept. 90 and the top 
front face of a disk further through the liquid supply port 88 of a large number which have 
extended to the radial downward. 

[0013] The fixed **** assembly 94 has sat down to pivotable distribution AEMBURI 66, in order 
to emit white and a black liquid to each on the front face of vertical of a disk 56. The **** 
assembly 94 contains the outer join member 96 which can connect the target **** hose 98 and 
100, and the routing (path attachment) member 102 of the interior which turns a liquid to the 
field set as the object of a disk. The bond part material 96 has the main hole 1 04 inside, and the 
main hole holds the upper half of the routing member 102 fixed to the position by the setscrew 
106. If a **** assembly sits down appropriately, the channel 108 which extends the external 
surface top of the routing member 102 in the shape of a shaft will pass the outer join member 
96, and alignment will be carried out to the port 110 which leads to one **** hose 98. The lower 
limit section of the channel 108 which extends in the shape of a shaft serves as termination in 
the annular slot 1 12 in the external surface of a routing member. The main hole 114 which 
passes along a routing member is the main hole 104 and straight line of the bond part material 96 
which are open for free passage on the **** hose 100 of another side (alignment is carried out). 
[0014] It is connected when, as for 94, the pivotable distribution assembly 66 and a fixed **** 
assembly insert the joint extension section 74 of the lower liquid metering zone material 68 in 
the main hole 104 in the bond part material 96. The lower half of the routing member 102 is 
introduced into the main hole 76 of the lower liquid metering zone material 68 by this connection. 
If connected, alignment of the annular slot 1 1 2 will be carried out to the port 1 1 3 of the shape of 
a shaft of a large number which pass the joint extension section 74, and it will be open for free 
passage with the slot 86 on internal. O ring 116 arranged in the slot covering this **** assembly 
perimeter offers a sealing condition suitable between a pivotable distribution assembly and a 
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fixed **** assembly, and it is made for two liquids not to leak from each flow pass (path) shown 
by arrow heads A and B. 

[0015] As mentioned above, since these metering zone material **** in the state of heating and 
melting (it is [ in the case of the colored carnauba wax ] about 240 degrees C in the case of 
about 120 degrees C and polyethylene), a liquid flows freely and the liquid colored black and 
white does not harden it rashly. That is, there is sufficient time amount which prevents freezing 
of a ligament. A heating coil 1 18 or other heating devices are arranged so that the fixed **** 
assembly 94 may be contacted, a liquid wax — VITON (Viton: trademark of E.LduPont de 
Nemours) etc. — since the O ring made from hydrocarbon fluoride rubber bore the temperature 
for which it asks, while it was suitable, it actually turned out that it smooths with a liquid. It 
turned out that the pressure head of 1 0 PUSHI (psi) is enough to send a liquid through each 
pass, a stores dept. is filled, a liquid fills an out board stores dept. to tales doses, without 
blending, a ligament is formed, and a semi-sphere two-color ball is finally formed since it is about 
2 to 4 mils in thickness and a liquid is sent to whole both sides of a disk through a measuring slot 
at homogeneity. 

[0016] The ball was too early, namely, the problem faced in some experiments was the collision 
before a ball fully hardens. This problem was decreased or removed by the facility of the out 
board electrode structure shown in drawing 8 . the out board (outside) of the spinning disk 
separator member 56 — it is — etc. — the fixed-disk electrodes 1 20 and 1 22 of a pair attached 
in distance have the about 1 2000-volt DC electrical potential difference impressed with the 
source (power source) 124 to the disk grounded electrically (immediately under the electrical 
potential difference which starts a spark). Electric field are made between the electronegative 
potential of an electrode, and the forward (touch-down) potential of a spinning disk. If it is 
conductivity even when liquids are few, induction of the positive charge will be carried out to a 
ligament in a ball, and a ball will be accelerated toward the direction of an electrode. The electric 
field which maintained balance among electrodes 120 and 122 can fly a ball between the 
electrode. Since the ball of each other is made to repel [ charge / which carried out induction ], 
a collision decreases. In an above-mentioned example, it is tended on an electrode 120 and 122 
to accumulate the hardened ball. When it is not desirable to accumulate a ball on electrodes 1 20 
and 122, as shown in drawin g 9 t modification of a design of an electrode is possible, the 
electrode pair on the same axle — 1 26, 1 28, and 1 30 have the potential to which the potential of 
each set is decreasing from the pair of the next next door as shown roughly. Next, a ball is most 
accumulated outside exceeding certain electrode pair 130. This arrangement can also be used in 
order to low-speed-ize a ball more quickly. 

[0017] Other faced problems were things to depend on the spiral migration to other pigments of 
one pigment and which the step stop of the two-color ball of a semi-sphere configuration 
decreased remarkably completely. Although this problem is produced by the flank wind which a 
spinning disk emits, this flank wind will distort that drop, if a drop leaves a ligament. In the 
example of drawing 10 , it turned out that this problem is decreased and a step stop is 
remarkably increased as a result. The top protection disk 132 and the protection disk 134 of a 
pars basilaris ossis occipitalis are slightly estranged from both sides of a disk 56, they are 
attached in the pivotable distribution assembly so that it may extend to the method of the 
outside of radial of a disk, and they move together with this distribution assembly. Thereby, the 
air between protection disks provides with the air of sedation the relative target which moves 
together with a spinning disk and moves with a ligament and a ball. The example of the 
experimental dimension of these components (member) is 20 mils in thickness, and a disk with a 
diameter of 3 inches has a protection disk with a diameter of 5 inches estranged 90 mils. That is, 
about 35 mils of each protection disk are estranged from each field of the upper and lower sides 
of a spinning disk. 

[0018] Although the thing for which fluid material should be solidified early and which do not 
come out was described, on the other hand, the ball is also understood that it should solidify 
immediately after formation of a ball. Cooling may be promoted by passing the cooling field 1 36 in 
a ball as shown in drawing 1 1 . This is line cotton experimentally by arranging immediately, the 
tray 1 38 which contains liquid nitrogen 1 40 under a spinning disk after formation of a ball, so that 
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a ball may pass the steam 142 of the liquid nitrogen of whenever [ low-temperature ]. Thereby, 
hardening in this location is made certainly. 

[0019] Other examples of this invention are shown in drawing 12 , and two fluid material which 
can be hardened is sent through hose 144 and 146, and is introduced into both sides of each 
blade 148 (only two are shown) of the outer-ring-of-spiral-wound-gasket (paddle wheel) 
assembly 150 turning around the surroundings of the axle shaft 152. The suitable measuring 
orifice of 154 or 156 grades is installed in the both sides of the root of each blade through the 
axle shaft. By the above-mentioned approach and the same approach, two liquids about the 
example of a suitable spinning disk move to up to both sides of a blade according to a centrifugal 
force. Although not mixed, it flows exceeding both edges, and a ligament extends, and two liquids 
form the out board stores dept. by which a ball is discharged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the schematic diagram of the electric double layer (involved) incidental to each 
ball hemisphere in the dielectric liquid filled in the cavity before impression of electric field, and 
(b) is the schematic diagram of the electric double layer incidental to each ball hemisphere in the 
dielectric liquid filled in the cavity after rotating a ball by impression of electric field. 
[Drawing 2] It is the schematic diagram of rotation of the two-color ball in a cavity, and 
migration. 

[Drawing 3] It is the outline perspective view of the stream of two colors from which the liquid 
which can be hardened differs which (a) is flowing the crowning and pars basilaris ossis 
occipitalis of a separator member, and forms the two-color free-jet out board on which the 
separator member is concurrent, and (b) is the expansion outline front view showing the ball 
formation part of drawing 3 . 

[ Drawing _4] It is the outline front view of the spinning disk eliminator which forms a two-color 
ball. 

[Drawing 5] It is the partial expansion outline top view of the spinning disk in which it is shown 
that a ball emits from a free jet or a ligament. 

[Drawing 6] A ball is the expansion outline top view showing the origin emitted from a free jet or 
a ligament. 

[Drawing 71 It is the expanded sectional view of the liquid delivery structure for passing the 
quality of liquid which can be hardened on a separator front face. 

[Dr^wmg_8] It is the schematic diagram of the spinning disk ball formation equipment which has 
an out board electrode. 

[Drawing 9] It is the schematic diagram of the spinning disk ball formation equipment which has 
the modification example of an out board electrode. 

[Drawing 101 In order to decrease the turbulent flow of the air with which a ball is injected, it is 
the schematic diagram of the spinning disk ball formation equipment which has protection of a 
crowning and a pars basilaris ossis occipitalis in a position. 

[Drawing 1 11 In order to promote solidification of a ball, it is the schematic diagram of the 

spinning disk ball formation equipment changed so that a cooling field might be prepared. 

[Drawing 12] It is the outline perspective view of the outer-ring-of^spiral-wound-gasket 

separator of spinning. 

[Description of Notations] 

10 Two-Color Ball 

50 Spinning Disk Structure 

52 Distribution Nozzle 

54 Distribution Nozzle 

56 Disk 

60 Stores Dept. 
62 Ligament 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 
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[Drawing 101 




[Drawing 1 11 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejje 




[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



05/06/28 



